Calcitonin gene-related peptide (CGRP) in capsaicin-sensitive substance P-immunoreactive sensory neurons in animals and man: distribution and release by capsaicin.
The presence of calcitonin-gene related peptide (CGRP)-like immunoreactivity (-LI) in sensory neurons was established by immunohistochemistry and radioimmunoassay (RIA) in combination with high performance liquid chromatography (HPLC). CGRP-immunoreactive (-IR) nerve fibres were present in many peripheral organs including heart, ureter, uterus and gall bladder of guinea-pig and man. The distribution of CGRP-IR nerves in the dorsal horn of the spinal cord, of positive cell bodies in thoracic spinal and nodose ganglia and nerves in peripheral organs was closely related to that of substance P-LI. Double staining experiments revealed that in most cases peripheral CGRP-IR nerve terminals also contained SP-LI. However, different localization of SP- and CGRP-IR neurons was observed in the nucleus of the solitary tract as well as in the ventral horn of the spinal cord. In the heart, CGRP-IR nerves were associated with myocardial cells (mainly atria), coronary vessels, local parasympathetic ganglia as well as with the epi- and endocardia. Three to 4-fold higher levels of native CGRP-LI were observed in the atria than in the ventricles of the heart. HPLC analysis revealed that the major peak of CGRP-LI in the heart of rat and man had the same retention times as the synthetic equivalents. Systemic capsaicin pretreatment and adult guinea-pigs caused a loss of CGRP-IR terminals in the dorsal horn of the spinal cord as well as in peripheral organs including the heart. After capsaicin treatment, the content of CGRP-IR was reduced by 70% in the heart and by 60% in the dorsal part of the spinal cord. In superfusion experiments with slices from the rat spinal cord, a release of CGRP-LI was induced by 60 mM K+ and 3 microM capsaicin in a calcium-dependent manner.